Collagen in bulk was isolated in about 30% yield from the livers of normal human beings and from livers of persons with alcoholic cirrhosis. Analyzed chemically and examined by electron microscopy, the collagen in each case was shown to consist of two types identical with, or resembling closely, type I and type III collagens of skin. The collagen from normal liver was predominantly type I, whereas, that from cirrhotic livers consisted of approximately equal amounts of the two types. By chromatography on carboxymethyl-cellulose, the type I collagen from the cirrhotic livers showed one a2 chain and two al chains. The al chains were separable from one another, but gel electrophoretic patterns of peptides obtained from them after treatment with CNBr were almost identical, and resembled the pattern obtained with CNBr peptides of the al chain of rat skin type I collagen. The increased collagen of both types was responsible in part for the observed distortion of the architecture of the cirrhotic livers associated with increased rigidity of the stroma. monospecific antibody made to human skin type I collagen. Yet they reported that a fraction different from type III could be precipitated from a pepsin digest of the liver, and that this precipitation occurred at concentrations of NaCl characteristic for type I. Also, they stated that indeed the fraction precipitating at 2.5 M NaCl did have the electron microscopic banding pattern of a type I collagen. In the present study, we demonstrate that the fractionation of the collagen from the livers of cirrhotic patients, in addition to a fraction identified as type III collagen, indeed yields a fraction characteristic of type I collagen. Thus this fraction, as shown by chromatography on carboxymethyl (CM)-cellulose, yields one a2 chain apparently identical or similar to that of type I collagen of skin, and two al chains of slightly differing chromatographic behavior. Treatment with CNBr of the two isolated al chains, however, gave identical peptide maps resembling those obtained from al chains of skin type I collagen. Although both types I and III collagens are increased in the cirrhotic liver, the increase in type III is relatively larger. Collagen content is increased in the livers of animals and of human patients with cirrhosis and is responsible, in part, for the abnormal liver function. The increase in collagen is mainly due to increased synthesis, although the cell types involved still remain to be established (1, 2).
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In the last few years, three different types of collagen have been described in addition to (8) .
Recently, changes in capacity to synthesize type I or type III collagens have been demonstrated in two heritable disorders of the connective tissue (9, 10) . In one form of osteogenesis imperfecta there is a deficient synthesis of type I collagen (9) . In a variety of Ehlers-Danlos syndrome, there is a lack of synthesis of type III collagen (10) . These abnormalities are accompanied by modifications of the physical properties and functions of the tissues.
In recent papers that appeared while the present study was in progress, Gay et al. (11) (Fig. 2A) . The peak eluting first with a molecular weight larger than a chains was transformed into a chains after reduction with dithiothreitol (see Fig. 2B ). Upon fractionation with NaCl, the fraction insoluble in 1.5 M NaCl showed mainly the larger molecular weight component (see Fig. 3B ), and the soluble fraction precipitable at 2.4 M NaCl gave mainly a single component that eluted from the Sepharose 4B in the same position as a chains obtained from rat skin (Fig. 3A) .
Collagen extracted from the cirrhotic liver was subjected further to reduction and alkylation with '4C-labeled iodoacetate. From the amount of radioactivity incorporated into the type III collagen, one to two residues of half-cystine per a chain of type III collagen were calculated to be present. After acid hydrolysis, all the radioactivity was in a single peak identified as carboxymethylcysteine. Amino-acid analysis of the individual fractions obtained from both normal and cirrhotic livers confirmed the presence of type I and type III collagens. As can be seen in Table  1 , the amino-acid compositions of the two isolated collagens correspond, respectively, to the reported amino-acid compositions of purified type I and type III collagens obtained from human skin (21, 22) .
Further evidence for the presence of both types of collagen was obtained from the electrophoretic mobility on acrylamide gels of the peptides derived by CNBr cleavage.
As can be seen in Fig. 4 , the peptides obtained from type I collagen of normal and cirrhotic livers have the same electrophoretic mobility as the CNBr peptides derived from 0.45 M NaCl extracted rat skin collagen. However, the pattern obtained with type III collagen was different.
Chromatography on CM-cellulose of the presumptive type I collagen yielded the pattern shown in Fig. 5 . The chromatogram shows two peaks in the region characteristic for al chains, and one peak in the region of a2 chains. Pep- (27) , hepatocytes perhaps could also synthesize collagen in vivo.
Studies are now directed toward ascertaining the relative role of hepatocytes and fibroblasts in producing collagen during the course of liver cirrhosis. Collagen synthesis by hepatocytes may well be a normal homeostatic mechanism that keeps the parenchymal/stromal ratio constant, as seen in other tissues during kidney (28) and heart hypertrophy (29) or in liver regeneration after partial hepatectomy (30) .
